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Abstract of JP2002170815 
PROBLEM TO BE SOLVED: To provide a 
surface treatment method for uniformly treating 
surfaces. SOLUTION: One side of a cylinder- 
like reaction tube 4 is opened as a spouting 
hole 5. A plurality of electrodes 6 and 7 are 
disposed around the outer surface of the 
reaction tube 4. Plasma 3 is generated in the 
reaction tube 4 by applying a voltage between 
the electrodes 6 and 7, under the pressure 
close to atmospheric pressure. The surface 
treatment method includes surface treatment 
on works 1 , in which the plasma 3 generated 
in the reaction tube 4 is blown out from the 
blow out port 5, onto the surface of works 1 . 
Making at least one of the reaction tube 4 or 
the works 1 move approximately horizontal 
against the surface of the works 1 , and by 
making the works 1 turn or revolute, plasma 3, 
from the blow out hole 5, is blown onto the 
surface of the works 1 . Thus, plasma 3 can be 
supplied onto the entire surface of the works 1 
almost evenly. 
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[0 0 2 8 ] *fc. iiBCcfc^iC^Xvi^^X© 
t#XilTAr©»?:ffll^»^i, ArOOTe 

"«T . #X £ L X ©¥#JMT S# AS < ft s ©r 

3©ws^i ^©iiMiis^[ti]±LT, ts»a«ji tc 
77 x? 3 afismr&HK. , affi^a^tf 5 r£tt«^?E 
«r-5»^^/h3 < ftoraffi^si©tt^^ia< "f £C 

[0 0 2 9 ] SJ£S4 CCJ»ASti5^5XvSdEffl^ 

©^ (##x£Sj[t;tt#x©£tfs) K^fcsstStt 

^7X©ii^J:b*B0 . 1 ~ 1 0 v 0 1 %tc&Mt Z><0& 

0ib< . iDif*u<«2~5 vo i%ccg:S-rs„ 

77 XvftsSffl^x K d&»5StEf4*^©ii^H:*3&J 
0. 1 v o 1 77X73(C^<iS5 

ttJtt©*t»j§tt«©«3Wii>tt < ft o , *ffi^ffi©^aii 

B&6SfiTT*Sn*i*f), ^XvifcfSffltfXfcAfeS 
5t6tt^X©S^i;b$3&s 1 0 v o 1 %*ffi^.4£, ta>tf 
WCC#**X©M^ft < ft oTSWl*J^3c«K& 13 , 5?d 
* J: < 7 v X'v 3 S C £ *sr * ft < ft SSSfifli 

*4o 

[0 0 3 0]fLt, ±IB©cfc 5 ft7- 7 X-7MiISg9 
t?l**© J: 5 K L/T 75X7 3 £P*;£ C £*5"C§ 
€»„ #X*AP2 3fr6£lJ«4rtSc:/7Xv£ 

)Sffl**x ^«A-r£ £ 77 X7M**^ ^s^e 
4rtT±*»6TK|fil36>^-ri*0rSWt^IBI2 1 KiAt 
£ 0 ^(C. S^2 2tcj;i3mffi6, 7 IHCcKa4K«E* 

fcavwx*E*afliirr* ciu-jt. sis i g4 ^© 



9 

EiS^©E7}T (93. 3-106. 7 k P a (700 
-8 0 0 T o r r ) ) rft*£IB 2 1 5cyo-«©SW 

mtfXW 7=7 Xvft 5 tit 77 XvtS14«4^ty 7*5 X 

t3jWK«^IBI2 lt?a«l»{CSJS3n4. tut, c 
CD «fc 5 b X$.f&2 ftfc77 X? 3 ftPfti* fli UP 5 #>e> 

-rmmfr-o-c^x-v htR«:*»WK»as-e*. c© 

7 '5 Xv 3 ftift* ffl-T C i *s-c * 4 ©r $> a. 
[0 0 3 1] ±fS©cfcvK77Xv3ft£l£T-Mc£>fc 10 
•o-T, «jB2 2CC«fcO«S6. 7|fflCCEnfll3*i4Kaift 
«EfcSt>tt'WX*ffi©HiS»ttl kHz~200M 
H z KR5rr4©#*?£ U>. KH?ft«E*4l»tt^JU 

x«e©js«gk#i kHz«t*ntf. tt«smi2 1 

T©SW£3c5£{b3-&SC£tf f 'J-- 

> *«m*$»$ «t < tf v t i &x * ft < ft £ astitf* 
KsaatEE*4^«^Ji/^«E©Hift»*i2 

0 0MHzftjfi;t££. M$ffl2ir©77X73© 
SK_h|^gL<ft»3. SlES4^«ffi6 > 7®mft1fi 
£ < ft S Stiff * rj . l fc . W« 1 #&W««ft 20 

[0 0 3 2 ] Sfc. 1 (EPflfl3 

n s ) mtxD^mt 20-3500 w/ cm 3 fc^e-r 
*©#*?* u». ««Haffl2 nc«i&3ti4«^©afa 

#2 0W/cm 3 *fir*n«, SWt£fffl2 lt77X 

m^rfl2 1 K^teS ti **#©*£# 3 5 0 OW/c m 
3 ftfix.3£. SWI^Ifl^ ltSSUfcM^I^Ci 
#T?a&<ftSSti#*4. (Si, WSd/cm 30 
J ) B (ffiHSff 2 lKeM&3tt3**j/tt*ailll2 1 

[0 03 3] WffilSiJ, jttr U-;U4 2 i@ISf— 
7*;l>4 3 £*flM.TJfM3*irc>S. jKtU->U4 2B 
WK7—1i\>± 3©±*K*Jl>T*¥KS<E»3tlS 
&©■?£>*), RiMfib-JlA 2UM$&7—7)14 3© 
4^ft« o r HlKf— ^ 4 3 ftffiWS J: 5 ccESS ti 
T(,»4. Sfc. ^ffU-;l/4 2{ct*^tff* (0/n#Bg) 

4rri,>*. -€■ L/T, ±ia©7 7Xv®a^g9©sct; i g 

4 ftjfeff f*5Cffi 0 tf tt 5 C £ 5C J; o X . 7" -5 Xv£!Mg 
(SSJrCU*. C©B#, StE i S4©^#tBLP5«T* 

{cifliw-rMisrra«fc5cc-rst©r*i5 1 E.-3Ki£«4 

©ifllA^^lf 2©fif^ft£WK:ft£J: 
5{C-T4t>©r*S. ffi^t, 5>:^aiUP5©tsJA73[Sj 
sW£ff U - A 4 2 ©*#77 ft i ft 0 . X' 
vMffiSg 9 &c>'KJ£W 4 ttK * Hi b P 5 ©«£*i*tt £ 
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[0034] j£tf i^-mi^h-^y^mm 
*j t » r s * a fitc scimiJ: 

55C-TS©*!if*0< > C©/c46«C, ^tfU-^4 2£ 
UtB^? hS©J:^ftfc©*ffll.»4©36i*f*0<«». 7" 
7X-?«aSB9©£««jS£ttW*tf0~ 1 0 0 mm/ 
s e cO§Itp^tt5Ci»ill^5, C©ffiH 

[0 0 3 5 ] HIE^-^M 3BRfitftC^fi&3tt4t> 
©T*oT. *©^CCBTv&K^W-r4f*«|54 4 #12 

ttfcw-wxmsmn&mtBf&ztix^z, s/c, @e 

r-7*;l<4 3B— 5E©iiS-Cig(S*iBlS|-C*f5. 

Sfc©**»*Ll>. @$Kr-7*^4 3©#fiiB#r B ra/c9 
©EMSaBWitfO ~ 5 0 0 R PMOlir pBCT* S 
CiWtW^ C©©ffl{cRBS3tiS4>©-CBft 

[0 0 3 6] @fef-X;H30M3iiSMlfl® 
3 ^JH«HB»K J; TjSlC^M-r 5 . 1 
©**SiLTB«A«Ha3~l 5mm^lmft©fe 

< ©tt«S^3 1 3&m*5ti4 <fc v KBK-f— ^;V4 3 ft 
g:H-T5. mil Will 1 # 1 mftr*titf 1 
** C £ S =fc v K0(6f— 4 3 ftt2it U/c 0 

«cim. *fc, ««ai»i*iiaai 5^>?r 

4>nB. itS8 0 0mm©EWSf— ^4 3ftff^T2 

[0 0 3 7 ] ^aiuiR«4 0 £«§S^HXttgP4 1 KB 
MMI©JR»4 5#i2tf 6ftTfc<3. ^JRttW4 5 5C 
«ffi®ffimi©WII^ 1 *5t>B*iBjfflMft©tS«ffl|i» 
1 *mh-fZ>Ct®X%h£ f >teWMZtiX^&„ 
[0 0 3 8]fH, ±ia©*ffl«HisaK*fflir»'r. i?k 
* tti bU 5 ©it!J£#r6j©fi S J: 0 kfilMft 5 P3 

vCCL-Ctfv„ ST, «M«rjRtt»4 0*>6asK9 FT 
"A^ftffl^-cffi^ffl©SM® l ft^f? tiiur[5]fir 
-7)14 3©±(CtScg-r?» 0 

*BB4 4**^£LTH(E3-S5 (H 1 ic^EP-f "C^ 
r) CiK^^-r, fig|54 4ft^£L-Clplfer-X;l/ 
4 3 ©±K*g-t+6nfc»Stl 1 ft*¥ffir*SaHSii: 

±IE©ctv(C7'7Xv3ftSlSe4©^^aj 
b P 5 6 9c * Hi b ft ft h , 77X7 ®IISB 9 ft jifT 
U-;U4 2CC»- 3 -r^fU-;l'4 2©-JSHW*^flfi«ffl!J 

cc*^(cS«j$-B-4 (HiK^Ennr^f) = c©J;v 
KLTijaii i **¥ffir«iia3tf &#6Ki£S4 ft 
TkTfc^tts-a-, at4Miioa (±bb) 
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5*6(fcSffi3ft4X5X^3*!!KStftfT08&U W. 

3 35>6«B»««*4 1 iciRttO, iXXfi 
ft£fci8*J:5K:T*. 

[0 0 3 9] JiiBCDJ; ^iCfTOS^T 5 iC^fcoT, 
tt&Pft 1 ©JiElitiSg (@liT-X;l>4 3 ©JSiiffi) £ 
X 7 X v^SSg 9 ©#*J « 8 *l5IWi*'tf*«fc5KO 
t, iSj-ftUffiM^T^ *0"C, IhIIst— ^4 3 10 

©mfta^i^c o ©eisr. x 7 x?«8i 9 ©»» 
as, sasa^i©*** 7-7XvMa«S9 

©^tttffaiWrfrffl©^*) *>|lMEf—X;i/4 3±K: 
itfc»®M 1 ©MR. ffl LP 5 ©itlK^lfij©^- 
ffi (7 7XvMffi»g9©#tt*f6jiW*f6l©^ffi) 
ft££#«fO, ^*5U-^a>^Hil{cj:0--X(C 

■sisjcf 4. ma. 0K^-^i/4 3©saffi*^ 

7 XvMS&g 9 <D®mm& <fc R5EU X7 

XvMa»g9 #IIIt^~ X;L. 4 3 *-@ttf5J4 STK 20 

(Ctit, -o©«II^!l{C*tL-C7'^Xv3^-e© 

?wt wtt «*£{b 0 ft # 6 mm & ff # » h <t 5 k 

T*. £©*§£, EHSf—^4 3©SaEift*i^aiKT 
Sft£0T, X7Xv^iI^g9©^ftijIS«t , 3*>|5|K 
f-X;l<4 3©JSag£#SCC*£<S5EO. — P©» 
Ma^ 1 K»lt^7 Xv 3 #-€-©i0tfW 0 

ft. — 3©«»a!»lfc*tor^7Xv3*8BR@i!k* 30 
#wr^*iial«©r »j/>^tff 5ift£«. -@©x 

©r*5„ 

[0 040] C©<£ 5 (cttftmift 1 £*¥fflri@i3li 
ft#6SJ£«4£*¥K#tfj3ttT, @fef-^4 3 
©±©«» 1 ©aiHKS(6S 4 ©ft & ffl OP 5 * 6 
& t ft 5 ft S X 5 X v 3 £ & t WTffii&T S C i (C J; 
or, |»*ffiOP5©«l£*Jn|©^«J:«5fcfiuB^-ffi 

*w-rstft«ai!»i4^]BA!aif sw^ri-arfc, » 
%mm 1 ©affl©±ffl(cw-,r 77X73 40 

*ff»t«ftt 5Ci«*J, fi£*© «fc 0 K 77 Xv 3 

fsmmcmix ~> -a*c*#w 6ft fc o xe> x v 3 #± < k 
fsttvztiftfr^ftQT&ffiiiifiw&mi 1 Kis^-r-s 

C£^ft< ft-oT, fel-ft^HMII^fcCft^Ci^-C 

#s«>©-r?*5. tMBBm ©aiBK*»i»T 

77X73*Wiot^ff»6n5M (ftg) tftt 
* CC^t I/O A-XKt £ C £ #ST 77X73*5 

ftO, *-tt#>*t*T*©^**. 

[0041] us© «fc 5 (ctsteaw 1 imm— x;u 4 50 
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3 J: 0 ft*»K^Sl»«^B. XJU4 3 fcffitfc 

ffl©»at3 1 4ittii»it5 ci^tt 

&te9tt 1 #BKf — Xn-4 3 J: 0 fe^p/hSt^WC 
HIE?— X;U4 3ic lfflotHGBWl 0*>***C4j&J 

-c#ftt>t§£fe&&^, c©^«, @2K^-r<fc^ 

K. @lRf-X;L'4 3<DtpfotWfflm9ll ©4M>£££ 

a* l©H«a« (0(6^-^4 3 ©H«K) i77 
X vffiSSg 9 ©«ffltii£&|q|» 2 H 6 <fc 5 K 0 Titffi 
#lS£tT5 4>©TN&S. 

[0 04 2] #^©II«*M[>IifflgI 
tt. 7\1MX (8^>?HS) 0->'J377iA-©U 
yX MiJUt-^X^Xvf^ *XW (PDP) h 
vxy- 1 mft©fe©) ©oyxUHMftilCfiJ 

flrr*t£#rs*. Sfc. H3£fflg©3tffi{c¥>£f*? 

» yzmmtz ? v ? x? ^ xns^attf 5 1^©&# 

fe©ft£\ R#fflOP5©»B£*iSl©^ft«fc»)tS(,>*i 

^j-s * -s 4> ©-c * ft \t £-©«ft ©r- feaM-r s c 

£*s-e** 0 k^/l, K*W0P5©*ffl[E^©^S 

j: 0 fc/hs tc*r*i***tr *»*y»» 1 tc*aw%am 
orfcit,^ 

[0043] *»W©AftWtt-W*^r. 

[00441 05 (a) (b) (C^-rX^Xvteagg 
9*JBl»fc. Sic«4£0riift)B«©5^^7^ < t?: 

^«458X3. 2mm, 
2mmtCMLfc„ ge^T, l^t *OP5 B«£*fil© 
^5 6mm, B»^J©^* 1 . 2im!cMJ 
ft-Ct>S. *fc. ±«J©««6iTWJ©«S7tt«i!!r 
Jnt *ffiK^:«>^**«Oft:fe©*ffll>/t. 
S*6«4©S^*lSl (±T77r&l) £¥tf77r&]fCfe^T, 
±ilJ©mS6©ft$ (iKS^ffi) £3 0 mm, Tffl©« 

me 6 £ 7 ©ra^ 5 m mit o r sies 4 ©»cie 

glfc. 3 6tc, H« 6, 7 0T#B**#a&0 
r^JP0fo o -eor, «ffi6^KE*S(c. «S7*ifi 
E SS£ftSJ:^tcSi!i2 2£SaW5Cg^O 

/Co 

[0 04 5 ] 77X7M*XBHeiArii?|tf) 
ig^**X*ffl^/c 0 C©H=!f, HeOii^O. 2 5 0 ■> 

F;u/t>, a r omm* 1 . 2 5V? b;U/7>, St^© 
MMZO. 02 2'J^Jb/^it, COfiJ^rHei 
Ar £K* ; &il^0fcftSJS«4iC*A0fc o -for. 

-^Msyvmm 6 , 7 Rflicjuzg^^ 13. 5 6 m h z © 

HiiailSSE (iE32ig©^) 4EPM0T 1 0 0W©H73 

zmme* 7ffl©sc«^ra2 i{c«*&-rsc<bKj;f). 

Si£; i S4rt©&^M2 irya-tt©fiW*IS43i* 
*4«KC©fiWlK<fc0fiSc^lH2 1K77X7 3^ 
^0, C©X5Xv3*l!fc&ffiOP5fr6^*y b«ic 
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[0 046] wmm i t b-amm a < i o . 

2cm) ©R«K05/i;3>>5i^-r*4^Ji«a« 
3 0<Dftif»\<Dmm<D±ffitCB-iXmfr 1 (imO*«IO 

[0 04 7] ^Li:* 01 (a) (b) tcjj*TJ:5tc. 
BS4 0 0 mm©[5Hif---7";l'4 3©±iC^S^5 1 4 
5«-<TgsgU H(£^- X;U4 3£5 0 Omi/# 

©-je©aaare@fc 5-&^ci(cj;o x m.wmm 1 £ 

*¥ffi-CJIia3-eiift(c. 016^-^1/4 3 ®±*4 10 
«m*J:5tcX5Xv^«B9**¥CC 1 Omm/8 
©-jeoaJtCWftS-ttSCitCfcoT:. Sl£«4 0l* 
*ffiOP5:fo&l!fcSffl3*l4X^Xv3*lift«J«»l© 

[0 04 8] 116 fc^-rft*©;£Sre«. 0 7 (a) 
(b) K^TJ:5SC7* hU^Xh3 lK3taS3 6^ 
^3 7 tfj^KJ&SShfcff. WME^i^ 
Fb-^h3 1 ©aBBfc«a53 6*3S*S5 3 7#m*X«c 
< % D 7 * h U >>X h 3 1 0«ffi*^I— ( T 20 

^»x) t^cimfc. 

[0 04 9] 

imMcomm] ±ie©=t s tcxmyomm 1 o§m 

B, J^*lfc*ffiOP4LTW»Ufc|^©5aE®4. 
SM©Wi44JWlU 1«ClK£EPJKrrSC£ 
K i T *^tftt©E*jT?J5l£*rt CC 7*7 Xv*4 
J5W 4 i ft ( c g t£?g ft K 3 ft It X 7 X v * & * ffi u 

7 x vMiisg, scxgisei wmmaypn < 4 *»- 

£©-£', |gtt«gicJ;^rigfS©i»S^©^< 4 
t-^^WSt5©Mc>PtLrB§Wic#Ki3-B-^^ 

IK* & 2 ft 5 X7Xv£«®i^©ftffiKn*;*tttf £ C 

itaot, sise©?** a 0 □ «fc 0 fc«j£©*swaii» 

r* o r fc »»©iSffi©^HCc a o r w^-tc x 7 
xvsMtscttf-cjf. ^-a^ffi*5a*ff ^ c 4 

[0 0 5 0] £ fc> *^©«5RIM2 ©ISWB. ttff* 40 
SJ£«©iHIIKKtf SOT. *«*iX?XvtC«i: 
* * y > **RAfM43tf fct* J: 5 C£*JT? 
* . *«©*/■« ? * y > XK «fc rj £ 0 4^Sft!»Kra«i 

©ft^f b£0 4 C 4 *n? *£&©■?£>£. 
[0 0 5 l ] Sfc. *ISffi©»*53©l6i38B. ®K© 

si£«©M-flw*i»* & La t l xmm l . &»«©«« 

*JMiU S«cltE£EP;!jDT4t4(c£oT7^)± 
ifi»©EE*Tt?SlBWgK 77 X-?££j£-r 4 4 fttcg 
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r»ffl^©«fflici^#^w4affiMBI^a(cfc^T. 
sii«4twoai«©^>a < t b-ttwmmom&K. 

Jaa«©*iHK!!>c*^W«©-r. Kf&e©i!*:*ffiLPJ: 
0 4>*IE©SW&aiB»r*orfcS[«ffl|!ft©^ffl©^fflK: 

«ii«ffll*^^c 436itr*sfe©r*4„ 
[0 0 5 2 ] ifc. *3HB©i93ftI4©IBipjtt. 

sis«©ii-flpjKaw a©r . stEeowjcc^wfcme 
n it EPfln * 4 c 4 k j; -3 -c . nmw x 7 x v k «t 4 x * 
» * 'J > f ^KAfiyBfcSWtt^J: 5 tcr * c 4 #r 
#. «S©XAyiri;>^tC«fc"3*feDS^Sfe«Ui'rtSi8i 

©fiiW^{t*HSC4Ai-r*Sfe©r*s. 

[0 0 5 3 ] *fc. *^©l»^5©^«, 77 X 
v*tt«ia*»©affiK:i!Jc*#wsc4Ccj:-or. u^x 
h T » > i^4 flt«yi«©tt»©d>& < 4 *tf 5 

©-c. Sjt;e©i»c*fflLP«tOfcilii;©»tea«jr*o 

r feMMffi^©^ffi©^ffl^M o T BgJ4j-K 77 Xv^ 
ffi$&-T 4 C 4 *«-c # , fy-u U V X h 7 -7 i» ^^?5t^ 
*!f 5C4**"C#5fc©T*S. 

M©f»#&taB3] 

[01] *®H©jlJ6©«ffi©-«%^ 0 . ( a ) BiE 
ffiomSH. ( b ) «^iB©«Kiar*«. 
[02] K±©@ISf— X;l/K««Hl«|%*«0fc«MI 

[H3] &*(Dmmmmiimv*&wt>mm2ti&is 

(d) ttKa5Hr*5. 

[H4] ^*©^fflMil77?£S^*^^itffi$ft€>^ 

[05] *il8«©77X7Mi^SU 

( a ) ««4tftH. ( b ) ttgffiB-eaa. 

[06] ^*©^ffi®l77S^^«BS©¥ffl0r* 

[07] se*©OTMii77 ffi-c* i; 4 WH^i*^ L , 
(a) (b) [XKBH-rftS. 

1 

3 77X7 

4 Mtte 

5 a LP 

6 Hg 

7 ^ffi 

8 mmmm 

9 X^XvMfflS® 



(9) 



W62 0 0 2- 1 7 0 8 1 5 
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(72)IBH^ Pffl F^-A(#^) 2H096 AA25 LA07 

*KWPWm*?Pmi048gtfetrFmi1* 5F004 M14 BA03 BA20 BB13 BB24 

BD01 CA02 CA05 DAOO DA01 
DA22 DA24 DA26 DA30 DB26 
5F046 IW12 



